 Young adults (N=20) walked on a treadmill without a cognitive requirement and while performing the cognitive task of dichotic listening.
INTRODUCTION | Minimum intervention principle
x 1 , x 2 are two uncoupled state variables, each driven by a corresponding control signal u 1 , u 2 . The task is to maintain x 1 + x 2 = target. The optimal u 1 and u 2 are equal to a function that depends on the task-relevant feature x 1 + x 2 but not on the individual values of x 1 and x 2 . Arrows show that the optimal controls push the state vector orthogonally to the redundant direction (along which x 1 + x 2 is constant). The black ellipse is the distribution of final states when applying optimal control. The gray circle is the distribution under a different control law, that tries to maintain x 1 = x 2 = target/2 by pushing the state toward the center of the plot. Such a control law reduces variance in the redundant direction and increases variance in the task-relevant direction.
AIM / HYPOTHESIS
 The question remains as to whether persistent and antipersistent fluctuations stem from similar or different control processes of the central nervous system (CNS).  We tested the possibility that high-level executive function processes, which are involved in handling goal-directed actions, only play a role in shaping anti-persistent behavior.
METHODS
Fluctuations in stride time and stride length were found to be persistent, meaning that their values continued increasing or decreasing over several subsequent strides before reversing. Inversely, fluctuations in stride speed were anti-persistent, rapidly reversing direction on subsequent strides. Accordingly, taskrelevant fluctuations only were immediately corrected.
| Persistence and anti-persistence in walking | Experimental set-up
The subjects had to listen and report consonantvowel syllables presented dichotically under three attention conditions: non-forced (NF) consisted in reporting the syllable heard best, and forcedright (FR) and forced-left (FL) the syllable heard in the right and left ear. The conditions increased in the need of executive control, from NF to FL.
| Detrended Fluctuation Analysis
α<0.5 indicates anti-persistence, with fluctuations in one direction followed by corrections in the opposite direction. α>0.5 indicates persistence, with fluctuations in one direction followed by fluctuations in the same direction.
RESULTS / DISCUSSION / CONCLUSION
 Executive function was only involved in regulating antipersistent speed fluctuations.
 MIP minimizes the cognitive cost of locomotion by tightly regulating the variable relevant to achieving the task goal.
| Results
Decreasing the cognitive resources available led to less anti-persistent SS (i.e., the task-relevant variable), which reflected an impaired ability to rapidly correct speed deviations on subsequent steps. Decreasing the cognitive resources available had no effect on the persistence of SL and ST (i.e., the task-irrelevant variables).
[ 
